Using survey data linked with Medicaid claims data, this study examines the consequences of unmet need for future health care use for a sample of disabled Medicaid beneficiaries in Westchester County, New York. Among other things, we find that individuals reporting unmet need in 1999 were more likely to use emergency room and hospital care in 2000 than those not reporting unmet need. Addressing the barriers to care that underlie unmet need could generate cost savings to Medicaid and provide better health outcomes for program beneficiaries.
''Access to care'' generally refers to the extent to which individuals are able to obtain needed health care. A need for care that is not being met-that is, an unmet need-raises concern since the lack of needed care can have adverse effects on an individual's health status. Numerous studies have used population surveys to document the prevalence of self-reported unmet need (see, for example, Mayer, Skinner, and Slifkin 2004; Newacheck et al. 2000; Allen and Mor 1997) , including studies documenting high levels of unmet need among Medicaid beneficiaries (e.g., Long and Coughlin 2001; Hoffman and Schlobohm 2000; Sisk et al. 1996) . While these studies flag concerns about barriers to care for those reporting unmet need, there has been little work to determine the implications of unmet need for the individual and for the health care system.
In this study, we examine the consequences of unmet need for an individual's future health care use. We hypothesize that individuals who report unmet need for primary care will be more likely to use hospital and emergency room care in the future than those without unmet need. Higher levels of hospital and emergency room use due to unmet need would suggest both poor health outcomes for Medicaid beneficiaries with unmet need and increased costs for the Medicaid program.
To conduct the study, we have taken advantage of a match between survey data for a sample of disabled Medicaid beneficiaries in Westchester County, New York, and Medicaid claims data from Medicaid Analytic Extract (MAX) files. MAX files have been developed by the Centers for Medicare & Medicaid Services (CMS) to simplify the use of Medicaid administrative data in support of research and policy analyses.
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Data and Methods

Data
We relied on data from a telephone survey of disabled adult Medicaid beneficiaries fielded in Westchester County, New York, between March and September 1999. We merged that data with New York state Medicaid claims data from the MAX files for calendar year 2000. The survey and the linkage to MAX data were sponsored by CMS as part of a large evaluation study.
2
The sample for the survey was identified through New York state Medicaid enrollment records. Medicaid beneficiaries who were receiving Supplemental Security Income (SSI) benefits in July 1998 were selected for the survey. SSI provides cash assistance to low-income aged, blind, and disabled people. Since information on disabling conditions is not available through Medicaid enrollment records, the sample was matched with Social Security Administration records for the SSI program to obtain information on a beneficiary's primary disabling condition identified when the individual first qualified for SSI benefits. In the Westchester County sample, about 40% of the SSI beneficiaries had a primary disabling condition of a physical or sensory impairment, 40% had a mental illness, and 20% had mental retardation or developmental disabilities (MR/DD). Nationally, 41% of nonaged SSI beneficiaries have a primary disabling condition of a physical or sensory impairment, 31% have a mental illness, and 28% have MR/DD (Coughlin, Long, and Kendall 2002) .
The survey sample was limited to nonaged adult (ages 19 to 64) SSI beneficiaries living in the community. The sample excluded Medicare beneficiaries, individuals receiving long-term care services under Medicaid waiver programs, and homeless people. Before conducting the interviews, letters (written in Spanish and English) were mailed to potential respondents describing the survey and seeking their participation. Mathematica Policy Research, Inc., conducted the interviews using computer-assisted telephone interviewing. Telephones with amplifiers and TTY services were used for respondents with hearing limitations. For people without telephones, a toll-free number was provided in the advance letter asking them to call in to complete the survey.
The overall response rate for the survey was 56%. Nearly all the nonresponse was due to an inability to locate sample members, rather than a refusal by those who were located to participate in the survey. 3 The single biggest reason for nonresponse was that a valid telephone number was not available (34%). Once a person was located, the cooperation rate was 92%.
The response rate for this survey is roughly comparable to that achieved in other social science surveys (Massey, O'Connor, and Krotki 1997) . In a review of social science surveys, for example, Massey and colleagues found that the median response rate across the studies was between 60% and 64%. The response rate for this survey is also in keeping with other recent health surveys of Medicaid enrollees (e.g., Sisk and colleagues [1996] report a 52% response rate among Medicaid beneficiaries in New York City) and surveys of the population in general (e.g., Brick et al. [2003] report a 52% response rate for a national survey of families).
Survey weights were developed to reflect the probability of selecting each individual for the survey and to reduce the biases that can arise if nonrespondents have different characteristics than respondents. The adjustments for nonresponse were based on the administrative data available for both respondents and nonrespondents, which included basic demographic information along with the primary disabling condition and geographic location. The weights for the survey respondents are such that the characteristics of the survey sample match the characteristics of the target population for the survey. The analyses reported here have been adjusted using these survey weights.
The survey was designed to accommodate the special needs of the disabled population, including eliminating soft consonant sounds that can be difficult to hear over the telephone, incorporating internal consistency checks for unexpected responses, and building in breaks for respondents (Ciemnecki and CyBulski 2004) . Information was sought directly from the Medicaid beneficiary whenever possible. However, there were instances in which the sample member was not able to complete the survey, especially among individuals with MR/DD. Overall, about 24% of the sample members relied on a proxy respondent. The two most common reasons for using a proxy were language issues (the survey was conducted in both English and Spanish) and the beneficiary being mentally incapable of responding to the survey. 4 The survey collected information on access to and use of care in 1999, along with socioeconomic, health status, and disability information. To obtain detailed information on future health care use, survey data, as already noted, were matched with New York claims data from the 2000 MAX files. Matches were obtained for 93% of the individuals in the survey sample. According to the claims data, approximately 17% of the sample was voluntarily enrolled in a prepaid health insurance plan for at least one month in 2000. Because of concerns about the reliability of New York's managed care encounter dataan audit by the state found it underreports use by 34% on average (New York State/Office of the State Comptroller 2002)-we excluded these individuals from the analysis and focused on those served by fee-for-service Medicaid in both 1999 and 2000. After these exclusions, our final sample size was 737 individuals.
Measures of unmet need in 1999. The survey included several measures of unmet need. For this study, we focused on unmet need for doctor care and unmet need for prescription drugs. The specific questions used in the survey were:
u Sometimes people have difficulties getting care when they need it. During the last 12 months, was there any time when you thought you needed to see a doctor but did not see one? u During the last 12 months, was there any time when you didn't get a prescription medicine that you thought you needed?
These measures rely on the Medicaid beneficiary's perceived need for services. As in other studies of unmet need based on survey data, we cannot assess the extent to which the unmet need for care reported by the survey respondents accurately reflects a true medical need for care. It is likely that some respondents who reported unmet need for care did not have a true medical need for care. It is also likely that some respondents who reported that they had no unmet need for care may have had a medical need for care of which they were not aware. Our analysis should be thought of as assessing the relationship between perceived unmet need and future health care use.
Measures of health care use in 2000. We focused on outpatient visits, emergency room visits, and hospital stays from the 2000 MAX files. Using the International Classification of Disease Codes Version 9 (ICD-9) data on the claims in the MAX files, we identified emergency room visits and hospital stays for ambulatory care sensitive (ACS) conditions. These conditions are chronic and acute pathologies for which timely and adequate clinical preventive and primary care services might avoid hospitalizations (e.g., diabetes and asthma) (Billings et al. 1993) . Several different sources for identifying ACS conditions exist; we used the list of ICD-9 codes from the University of California San Francisco Family Health Outcomes Project (www.ucsf.edu/fhop/ docs/pmi/pmi.html). 5 
Methods
We began with simple comparisons of health care use in 2000 between those who did and did not report unmet need in 1999. Since the differences in use that we observed could be due to other differences between the two population groups (e.g., variations in health status), we estimated multivariate models that controlled for other factors that affect an individual's health care use. We based the variables included on the behavioral model of health service use, where use is a function of predisposing, enabling, need, and environmental factors (Andersen 1995) . The predisposition of an individual to use services is captured by measures of age, gender, and race/ ethnicity. Our measure of the factors that enable (or impede) access to care is the individual's income. An individual's need for services is measured by the nature of the individual's primary disabling condition under the SSI program (i.e., a physical disability, mental illness or MR/DD), the presence of health limitations (i.e., having a mobility limitation, the number of other limitations in activities of daily living [ADLs] , and the number of limitations in instrumental activities of daily living [IADLs]), and fair or poor health status. Environmental factors are controlled for, in part, because all of the individuals in our sample resided in Westchester County and thus faced the same health care system. However, we did include a measure of the distance to the nearest hospital to capture local variation in access to care across the county. Finally, we included a dummy variable to indicate whether responses to the survey were provided by a proxy respondent.
The complete list of control variables is found in Table 1 . As shown in the table, there are some differences in the characteristics of the SSI beneficiaries who reported unmet need and those who did not. Most notably, SSI beneficiaries reporting unmet need were more likely to have a mental illness and to be in fair or poor health than those who did not report unmet need.
As reported in a published study describing the characteristics of the survey sample in Westchester County (Coughlin, Long, and Kendall 2002) , the New York SSI beneficiaries in the sample tended to be older, poorer, and to have less formal education compared with the general adult Medicaid population nationally. Not surprisingly, they also had lower self-reported health status, with 50% in fair or poor health as compared to 36% nationwide.
Since all the outcome measures used in this study are binary variables, we estimated logit regression models and report odds ratios. As noted previously, our analyses used weighted data.
Results
In our sample, 14.1% of disabled Medicaid beneficiaries reported unmet need for doctor care, and 11.5% reported unmet need for prescription drugs (Table 1) . The principal reasons given by the survey respondents for their unmet need for doctor care were limited provider availability and limited provider accessibility. (There was no comparable question asked about the reasons for unmet need for prescription drugs.) These reported barriers to care are consistent with observations by Medicaid officials and market observers in Westchester County, who reported that SSI beneficiaries faced difficulties finding providers who would accept Medicaid. Of particular concern for this population, they noted that some specialists in the county restricted Medicaid patients to hospital outpatient clinics with limited hours and, as a result, many SSI beneficiaries relied on a major safety-net provider in the county-the Westchester County Medical Center (WCMC). Transportation to and from the WCMC was reported to be a problem for many SSI beneficiaries (Coughlin et al. 2000) . Table 2 shows health care use in 2000 for disabled Medicaid beneficiaries according to whether they reported unmet need for doctor care (the first panel of the table) or prescription drugs (the second panel of the table) in the prior year. Beneficiaries reporting unmet need for doctor care in 1999 were significantly more likely than those without unmet need to have both emergency room visits and hospital stays for ACS conditions in 2000. They were also more likely to have any hospital stay in 2000. Similarly, beneficiaries reporting unmet need for prescription drugs in 1999 were more likely than those without unmet need to have an emergency room visit (overall and for an ACS condition) in the subsequent year. In addition, both those reporting unmet need for doctor care and those reporting unmet need for prescription drugs were less likely to use outpatient care in the future, although those differences were not statistically significant.
To control for other factors that could affect future health care use, we estimated multivariate models. We found that the higher likelihood of health care use in 2000 for individuals reporting unmet need in 1999 persisted after controlling for predisposing, enabling, need and environmental factors, as shown in Table 3 (for unmet need for doctor care) and Table 4 (for unmet need for prescription drugs). After accounting for other factors, unmet need for doctor care in 1999 was associated with a greater likelihood of hospital care (overall and for ACS conditions) in 2000, while unmet need for prescription drugs in 1999 was associated with greater likelihood of emergency room use (overall and for ACS conditions) in 2000. Furthermore, once other factors were accounted for, we found a significant reduction in the probability of receiving outpatient care in 2000 for people reporting unmet need for doctor care in 1999 (Table 3) .
Discussion
Within our sample of disabled Medicaid beneficiaries, 14% reported unmet need for doctor care and 12% reported unmet need for prescription drugs in 1999. These high levels of unmet need raise concerns that barriers to care, such as low physician participation in Medicaid, transportation barriers, or restrictions on covered services, may affect the health care use and health outcomes for this population. In our analysis, we found that individuals who reported unmet need for doctor care in 1999 were significantly less likely to have outpatient care and significantly more likely to have a hospital stay (overall and for ACS conditions) in 2000 than individuals with no unmet need, all else equal. Similarly, emergency room use overall and for ACS conditions in 2000 was significantly higher for those who reported unmet need for prescription drugs in 1999 than for those with no unmet need. These findings show that self-reported unmet need is a strong predictor of future health care use for disabled Medicaid beneficiaries, including a greater reliance on emergency rooms and hospital care for conditions that potentially could be addressed in less expensive settings.
As noted earlier, while we were not able to determine whether the reported unmet need represented a true unmet need for medical services, the assessment of county Medicaid officials and market observers was that there were substantial barriers to care for SSI beneficiaries in Westchester County at the time of the survey, including limited provider availability and transportation problems (Coughlin et al. 2000) . If the reported unmet need from the survey does represent a true need for medical services, eliminating or reducing barriers to care should generate cost savings for the Medicaid program and provide better health outcomes for SSI beneficiaries. In fact, the desire to address access problems faced by SSI beneficiaries in the county and to control Medicaid costs (by promoting the use of preventive and primary care and reducing the inappropriate use of emergency room care) were major factors in New York's interest in expanding managed care to the SSI population in Westchester County.
Although the data from this study cannot support estimates of the cost savings from reducing unmet need for SSI beneficiaries, some backof-the envelope tabulations can give a sense of the gains that might be possible. Based on the MAX data, the average cost of a physician visit under Medicaid for our sample of SSI beneficiaries was $24, whereas the average cost of a hospital stay was $7,688. As Table 2 shows, SSI beneficiaries who reported unmet need for doctor care were 9.5 percentage points more likely to have a hospital stay for an ACS condition than beneficiaries who did not report unmet need (20.9% vs. 11.4%) . This translates into an approximate total of $76,000 in additional hospital costs for ACS conditions for people reporting unmet need over the course of a year. In contrast, the cost of providing one additional doctor visit for each person in our sample who reported unmet need for doctor care would be about $2,500 per year.
Of course, generating additional physician visits might require improving the level of physician participation in Medicaid, which might require higher payments for physician visits for all beneficiaries, thereby increasing overall program costs. If, for example, the cost of a physician visit were increased by 50% (to $36), the total costs for one doctor visit for each member of our sample would rise by about $8,800 (from $17,700 to $26,500). However, an improvement in physician participation in Medicaid also might reduce the overall level of emergency room use and hospital stays for ACS conditions for all beneficiaries in our sample, providing additional cost savings to the Medicaid program. At an average cost of $7,688 per stay, the total cost of hospital stays for ACS conditions in our sample was more than $752,000. Reducing Medicaid program costs is a top priority for both federal and state policymakers. This analysis suggests that addressing the factors behind self-reported unmet need offers the possibility of a win-win situation: cost savings for the Medicaid program and better care for beneficiaries. The study findings also suggest that imposing restrictions on access to care in an effort to reduce Medicaid costs (for example, by introducing copayments, prior authorization requirements, or limits on prescription drugs) could result in higher unmet need for this population and, potentially, increased use of more expensive care in the future.
Although this study is based on a small sample of disabled beneficiaries from a single area in one state, it highlights a need for more work on understanding both Medicaid beneficiaries' perceptions of their unmet health care needs and their care-seeking behavior, particularly for emergency care. Useful extensions of this study could consider unmet need for additional types of care and the reasons for the unmet need, as well as examining the link between unmet need and future health care use for other populations and states.
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